Complete agenesis of urinary bladder is an extremely rare anomaly with only a few live cases reported so far. In most of the instances death occurs early as it may be incompatible with life. Here we report a case of adolescent female with urinary bladder and unilateral renal agenesis, who presented with a rather unusual presentation of incontinence, for a computed tomography (CT) examination. Other congenital abnormalities visualised in the CT abdomen are also discussed.
CASE REPORT
A 12 year old female patient presented with a history of urinary incontinence for the last four years and itching in the vulval and perineal region for the last 6 months. The history was quite unreliable considering the fact that the patient and her parents were illiterate. There was also history of white discharge per vagina. Patient was poorly nourished; no other significant abnormality was found on the systemic examination. Local examination revealed slow leak of clear fluid into the vagina; vaginitis was also seen. Basic blood workup like complete blood count, blood urea and serum creatinine were unremarkable. Patient was sent to us for 64 Slice CT abdomen to rule out ectopic ureter as the cause for incontinence.
Plain CT followed by arterial, venous and excretory phase images was obtained (Brilliance 64, Philips Healthcare, Veenpluis, Netherlands). Right kidney along with right renal artery, vein and ureter was absent [ Fig.1 ]. Left kidney was orthotopic in location and mildly enlarged but showed normal enhancement of parenchyma and prompt excretion of contrast [ Fig.2 ]. Left kidney was supplied by an accessory artery apart from the left renal artery [ Fig.3 ]. Left calyceal system was minimally dilated. Gradually increasing dilatation of mid and lower thirds of the left ureter was seen [ Fig. 4 ]. Lower end of the left ureter was seen ending ectopically into anterior wall of vagina. Urinary bladder was not visualized [Fig.5] .
Uterus appeared small in size and only the left horn was visualised [ Fig.6 ]. Ovaries were normal in position and morphology except for a small functional cyst in the left ovary.
A few anatomical variations of the vascular tree were seen. High bifurcation of the abdominal aorta at the level of L3-L4 interspace was seen [ Fig.7 ]. The artery corresponding to posterior trunk of right internal iliac artery was seen arising from right external iliac artery [Fig 8] .
Developmental dysplasia of the right hip joint with superiorly migrated dysplastic femoral head was seen with associated atrophy of the gluteal and thigh muscles [ Fig. 9 ].
At the time of writing, the patient is on treatment for urinary tract infection, she developed subsequently and is awaiting surgery.
Anomalies of the urogenital tract are among the most common organ system anomalies found in the fetus or neonate. However, complete agenesis of urinary bladder, is one of the rarest urinary tract anomalies and has been reported in a very few live individuals. Reported incidence rate is approximately 1 in 600000. As of 2012, about 61 cases have been reported with only 23 being viable births [1] . These patients have very poor survival rate because of the associated pathologies in other organ systems (reproductive tract, orthopedic, neurological and vascular). Our patient had a few incidental variations of intraabdominal vasculature and orthopedic abnormality of developmental dysplasia apart from an abnormal uterus. Our patient was also a female as were most of the previously described cases (Female to male ratio ~ 30:1). Possible cause for this gender difference is the fact that ectopic drainage of the urine into vagina, uterus or vestibule offers little resistance to the passage of urine, thereby aiding in preservation of the renal function.
Lack of assimilation of mesonephric ducts and ureters into the trigone which prevents filling and distension of urine in the bladder may cause consequent loss of the anterior division of cloaca (urogenital sinus) and possibly result in agenesis of bladder. Posterior division of the cloaca (anorectum) is usually normal and hence the hindgut is usually normal [2] .
The reason for the survival in our patient was due to the normal function of the orthotopic left kidney, which showed normal enhancement and excretion of contrast. However the left kidney showed mild pelvicalyceal system dilatation and significant dilatation of distal half of left ureter, which may represent vesicoureteric reflux / primary megaureter.
Our patient presented with history of frequent dribbling of urine and itching in the vulva and perineum. The causes of urinary incontinence in young girls include vesicovaginal reflux, extravesical infrasphincteric ectopic ureteral orifice, spinal dysraphism, sacral agenesis and very rare causes like female epispadias and urinary bladder agenesis [3, 4, 5] , apart from the functional causes.
It is imperative to image any child with incontinence to rule out underlying structural disorders. This was emphasized by Glenn [6] as early as in 1959.
Contrast enhanced CT abdomen with arterial, portal and excretory phase images could be a one stop shop for identifying all the urinary tract anomalies and providing exquisite structural detail about urinary tract as well as other associated intraabdominal anomalies. Non enhanced CT images can demonstrate gross anatomy of the renal system and show findings like calculi / calcification. Arterial phase images can provide details about the vascular tree of the renal as well as other systems. Portal phase images can demonstrate the enhancement pattern of kidneys. Excretory phase images can provide excellent detail of the course, caliber and lumen of the ureters. Delayed images can provide beautiful cystogram images resembling cystoscopy images. MR imaging with MR urography can also be a useful modality if there is a need for avoiding radiation and iodinated contrast [7] . Ultrasonography can only raise the question of a structural abnormality but it can give neither adequate detail of the ureters nor any information about renal function. Nuclear scans can aid in assessing the function of kidneys but cannot give adequate structural detail; hence it has to be correlated in the light of other imaging findings. Of the conventional modalities, retrograde ureterography and pyelography is useful to study the anatomy of ureter and kidneys [2] .
In patients with bladder agenesis, the initial treatment is urinary diversion to save renal function, which may be followed by complex urogenital construction at a later age when appropriate [8] .
Though urinary bladder agenesis is very rare, it should be kept in mind in the list of differentials for any case of incontinence, especially if there is lack of adequate filling of urinary bladder. Contrast enhanced CT abdomen including excretory phase images could be offered for further workup. 
